Electrolyte is one of the crucial elements in dye sensitized solar cells (DSC) 
INTRODUCTION
The high energy demand has been promote scientists and researchers to create alternative energy source. Photovoltaic cell is a device that is able to convert solar energy into electrical energy. Dyesensitized solar cell (DSC) is expected as a promising photovoltaic device in the future as green solar cell and environmentally friendly because low fabrication cost, simple manufacturing processing and using no toxic materials [1] , [2] . This solar cell is a new generation which is based on the mechanism of a regenerative photo electrochemical process and the original model cell was reported by Gratzel in 1991 [1] .
The components of DSC composed of a photo electrode, dye-sensitized, a redox electrolyte and counter electrode. They are very important materials that affect performance of cells [3] - [5] . Figure 1 show the physical structure of a standard DSC that consist of two transparent conductive oxide glass (TCO) that arranged like sandwiched. One of glass has function as photo electrode layer which coated semiconducting Titanium dioxide nano crystalline (nc-TiO 2 ) layer. Photosensitive dye molecules are attached on the surface nc-TiO 2 layer. The counter electrode is made up of catalyst material usually is Platinum that attached to another piece of conducting glass. An electrolyte containing the iodide/tri-iodide redox couple is filled between the photo electrode and counter electrode [2] , [5] , [6] . Dye molecules absorb light and inject electron into the conduction band of TiO 2 . The Electron passes through the porous nano crystalline TiO 2 to transparent conductive oxide and then moves along an external load to the counter electrode. The dye molecule is regenerated by the redox reaction. In this process, the electron is transferred to tri-iodide to yield iodide according to I 3 -+2e - 3I -and when iodide diffuses to dye sensitized porous TiO 2 electrode, it reduces the oxidized dyes (S + ) following 2S + + 3I - 2S +I 3 - [7] .
PPET -LIPI doi : 10.14203/jet.v13.14-17 Electrolyte is one of the crucial components in DSC due to the reduction-oxidation reactions take place in this area and it has the function as the charge transfer medium between the photoanode and the counter electrode [8] . The cell usually employs a liquid electrolyte which using volatile solution because easy preparation. In DSC based on liquid electrolyte had achieved conversion efficiency of 11% [9] . However, the presence of liquid electrolytes in modules may result in some practical limitations of sealing and long-term stability [10] . During long-term operation, the solvent occur evaporation, higher temperatures cause the liquid to expand, making sealing the cells a serious problem. All of that can cause of a decrease in cell performance. One of way to solve this problem is replacing the liquid electrolytes by solid-state or quasi-solid-state electrolytes such as gel electrolyte [9] . This paper describes fabrication of DSC based on gel electrolyte. Performance of the DSC that using gel electrolyte was studied and compared to the cell which using a liquid electrolyte.
II.
EXPERIMENTAL This research aims to study the performance of DSC based on gel electrolyte. Characteristic I-V of the DSC was compared to the cell which using a liquid electrolyte. An electrolyte solution used Dyesol products are EL-SGE for gel electrolyte and EL-HSE for liquid electrolyte.
In this project, fluorine-doped tin-oxide (FTO) with thickness of 3.24 mm and sheet resistance of 15 used as a TCO substrate. FTOwas cleaned with detergent and then washed with deionized water and isopropyl alcohol using ultrasonic cleaner. In this experiment, TiO 2 paste (18NR-AO, Dyesol) as photo electrode was deposited onto FTO by screen printing technique using nylon screen. Thickness of TiO 2 film was performed based on the optimum results from our previous work [10] . The glass coated nc-TiO 2 was preheated at 120 o C for 10 minutes and sintered on a conveyor-belt furnace at 500 o C for 15 minutes. All samples were subsequently immersed on a solution consisting Ruthenium complex dye RuL 2 (NCS) 2 :2 TBA (L = 2,2"-bipyridil-4,4"-dicarboxylic acid; TBA = tetrabutylammonium) [11] known as N719 (Dyesol) for 24 hours on a dark place and continued all samples were rinsed on ethanol to remove the dye residues.
Platinum layer as counter electrode was deposited onto FTO by DC-sputtering processing for 20 minutes with an initial pressure of 6.6x10 -3 Pa, argon gas pressure of 5.3x10 -1 Pa, rotation speed 5 rpm and power 50 W. Dyesol gel electrolyte EL-SGE was lubricated onto photo electrode layer while Dyesol liquid electrolyte EL-HSE was injected into the assembled samples. Both photoelectrode and counter-electrode were assembled into a sandwich structure and clipped both edge. The characteristics of I-V curve of 1x2 cm 2 sized cells were measured using direct Sun Simulator Oriel AM 1.5 with the light intensity of 40 mWatt/cm -2 . Figure 2 shows the photograph of our cell prototype which using gel electrolyte and liquid electrolyte. Table 1 . The best conversion efficiency of device was obtained of 1.51% and 2.23% for gel electrolyte and liquid electrolyte respectively. Overall those data show that DSC based on liquid electrolyte had larger short-circuit current density (Jsc), open circuit voltage (Voc), fill factor (FF) and conversion efficiency (η) than that based on gel electrolyte. Both electrolytes contain same additive materials and solvent (3-methoxypropionitrile) [12] . The difference is the gelling agent in gel electrolyte. Although polymers of some kinds could change the liquid electrolyte become gel effectively, they can give a negative influence on the photovoltaic performance and stability of the DSC. The gel network may hinder the charge transport in the electrolyte, also there is a possibility that the gelators may react with the components of the electrolyte [11] . To know long-term stabilities of DSC stability of DSC based gel electrolyte, characteristics I-V of cells was measured periodically for 750 hours. Figure 4 presents the detailed behavior of device parameters during the aging tests. Each of these parameters is the data of relative changes to the initial measurement data. Figure 4 shows that the general performance of DSC decreased very large after aging time for 24 hours. This condition can due to the work mechanism of DSC not yet optimal. Parameters of open voltage (Voc) are more stable than others (Figure 4 (a) ). Conversion efficiency (η) parameter has the same behavior as the current density (Jsc). CONCLUSIONS Study of the performace of dye-sensitized solar cell based on gel electrolyte has been done. The performance of DSC based gel electrolyte and liquid electrolyte decreased during longterm. The performance parameter of DSC based on liquid electrolyte had larger than that based on gel electrolyte. The best efficiency of the cell obtained was 1.51% and 2.23% for gel electrolyte and liquid electrolyte, respectively. The performance of solar cell based on gel electrolyte more stable than liquid electrolyte.
III. RESULTS AND DISCUSSION

